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COLOMBIA: POTENTIAL DEMAND FOR CASSAVA 
Macroeconomic Policy and Agriculture 
This section focuses on the various economic aspects that have 
influenced resource allocation in Colombia, particularly between the 
agricultural sector and the rest of the economy (in a macro context) and 
within the agricultural sector during the past two decades. The 
analysis of the set of policies applied should contribute t o the 
understanding of the role that the food and fiber sector have played 
in the development of the country, how that role has evolved, and more 
importantly how it is likely to evolve in a near future. Once we reach 
an understanding of this participation, we will focus on the role of 
cassava and its products and their potential demand in the near future . 
Potential demand will be determined by focusing on the consumption of 
carbohydrates by humans, for which cassava plays a basic role, and on 
the market for meats where cassava can be incorporated as a source of 
energy in feed rations. 
Economic policy context 
The Colombian economy has experienced stable and r apid growth since 
the mid-1950s. This growth has had as its platform, the performance of 
the agricultural sector which contributes nearly a quarter of the gross 
domestic product (GDP) (Table 1), clase to two-thirds of export earnings 
(mainly from coffee) and one-third of total employment in the economy. 
Agriculture's share in GDP is twice as high in Colombia as it is for 
Latin America and the Caribbean (LAC) region. Overall, Colombia's per 
capita GDP for 1985 was US$1,243 (15 among 25 LAC countries, Table 2) . 
Real GDP grew atan annual rate of 4.2% from 1964 to 1967, 6 . 4% from 
1967 to 1974, and at 5 . 3% from 1975 to 1980, only to slow down in to 
1. 9% from 1981 to 1985. This growth was accompanied by rates of growth 
of 2.8% , 4.7%, 4.1% and 1.4% for the agricultural sector, respectively. 
Population growth was around 2.1% per year in the period 1965-85, and 
has since decreased to about 1.5% per year . Urban population accounts 
for 70% of the total. International reserves were US$3 billion at the 
end of 1986. For this same year, exports are calculated to reach US$4.5 
billion and imports around US$4 billion. 
The policy environment 
In broad terms, Colombia has striven for food self-sufficiency. 
Out of 12 items that supply about two-thirds of the protein and calorie 
requirements of the population, almost all were produced internally 
(Garcia, 1983). The country went from an import substituting policy to 
an export promotion policy in 1967 (Decreto 444) . A continuous 
devaluation policy (crawling peg) was adopted, improving the terms of 
trade by reducing the overvaluation of the Colombian peso . Total 
exports grew at an annual rate of 4 . 6% in the period 1970-75, 12 . 0% in 
1976-80, and decreased by -5.4% in 1981-83 while agricultural exports 
grew at 2.0%, 13.8% and 2 . 8% in those years . 
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Table l. Gross domestic product (GDP) of Colomb i a and contribution of 
Year 
1960 
1965 
1970 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
Period 
1960-67 
1967- 78 
1978-85 
1981- 85 
a 
agriculture to t he GDP • 
Total Contribution 
GDP agriculture to 
(millions Col $) (millions Col 
71 ' 902 24 ,305 
90,351 27,834 
119 , 797 34 , 245 
163,399 44 ,066 
170,227 44 ,905 
178,326 46,097 
194,818 50,575 
203,664 52,6 18 
211 , 930 53,954 
217,228 55 ,580 
219.183 54 ,62 2 
221 , 375 55,606 
228 ,459 56,940 
234,956 58,591 
Average annual 
growth of 
GDP (%) 
4 . 6 
6 .0 
2. 4 
2 . 0 
a . Figures given in constant 1970 prices . 
SOURCE: I DB. 1986 . 
of Contribution of 
GDP agriculture to GDP 
$) (%) 
33 . 8 
30 . 8 
28 . 6 
27 .o 
26 . 4 
25 . 8 
26.0 
25 .8 
25 .5 
25 . 6 
24.9 
25 .1 
24 .9 
24 . 9 
Average annual 
growt h of 
agr i culture (%) 
2.9 
4. 5 
1.8 
1. 5 
Table 2. Total and per capita gross dorrestic product (mP) by country (1960, 1970, 1980, 1983-85). 
Total illP (M:iJ.l:1oos 1984 dollars) Per capita illP (1984 dollars) 
Country 1960 1970 1980 1983 1984 1985a 1960 1970 1980 1985b 
Argentina 35,236. \ 52,874.0 67,144.3 61,543.9 63,023.8 60,250.8 1, 710 2,227 2,387 1,971 
Bahamas n.a. n.a. 1,667.5 1, 726.3 1,778.3 1,840.5 n.a. n.a. 7,444 7,275 
Barbados 379.5 692.9 816. 1 758.4 775.0 793.7 1,650 2,911 3,1.03 2,865 
Bolivia 2,611.9 4,245.9 6,594.9 5,692.0 5,518.2 5,402.6 793 989 1,178 840 
Brazil 59 ,345.8 100,712.5 228,798.6 220,137 .4 230,043.5 249,137.2 821 1,086 1,923 1,852 
Qú.le 11,572.9 17 ,510.7 22,480.6 20,237.4 21,520.6 21 ,947.3 1,524 1,870 2,025 1,817 
Colarbia 10,466.2 17,431.9 29,805.6 31,069.2 32,063.5 32,961.3 673 834 1.195 1,243 
Costa Rica 1,373.3 2,445.6 4,233.3 3,946.0 4,240.8 4,309.5 1,040 1,417 1,910 1,708 
Darrinican Republic 2,213.6 3,631.9 7,099.7 7,808.0 7,837.1 7,665.0 643 847 1,280 1,225 
Ecuador 2,774.0 4,461.8 10,469.5 10,675.7 11,108.4 12,462.1 626 749 1,300 1,222 
El Salvador 1,750.2 3,029.9 4,163.7 3,633.4 3,687. 2 3,746.2 658 856 923 771 
QJatenala 3,474.2 5,936. 1 10,287.4 9,733.8 9,795.3 9,685. 7 886 1,140 1,488 1,216 
Guyana 416.5 583.1 689.3 566.7 588.0 593.9 690 814 876 720 U.> 
Haiti 1,047.5 1,134.9 1,801.6 1,697.8 1,727.8 1,757.5 293 268 359 320 
Honduras 1,158.4 1,885.2 3,001.4 2,968.0 3,050.9 3,142.4 583 696 810 719 
Janaica 2,506.7 4,222 .6 3,868.9 4,097.8 4,081.4 3,918.1 1,490 2,259 1,81/1 1,701 
ｾ｣ｯ＠ 44,116.4 86,895.0 164,658.3 167,459. 1 173,614.9 178,288.9 1,190 1,698 2,402 2,248 
Nicaragua 1,307.0 2,548.3 2,638.7 2,880. 1 2,839.4 2,764.2 870 1,294 954 845 
Panarra 1,162.8 2,496.7 4,268.3 4, 708.1 4,687.6 4,841.4 953 1,617 2,183 2,218 
Paraguay n.a. 2,528.2 5,861.6 6,120.5 6,308.7 6,559. 1 n.a. 1,104 1,850 1,777 
Peru 9,117.3 15,203.6 21,351.1 19,540.5 20,465.4 20,772.4 878 1,134 1,232 1,055 
Surinan:e n.a. n.a. 1,125.3 1,104.2 1,102.7 1,046.2 n.a. n.a. 2,900 2,642 
Trinidad and Tobago 1,436.3 2,165.9 3,462.1 3,578.5 3,342.4 3,359.1 1,706 2,268 3, 165 2,837 
Uruguay 4,827.6 5,629. 1 7,577.7 6,649.4 6,429.1 6,472.7 1,902 2,080 2,651 2,208 
Venezuela 16,936.2 30,492.8 45,682.6 43,279.7 42,693.8 42,527.6 2,127 2,735 3,041 2,451 
Uit:In Arrerica 215,230.8 368,758.6 659,548.1 641,611 .9 662,323.8 685,245.4 1,040 1,380 1,933 1,782 
a. Preliminary estúmte. 
b. n.a. = Not available. 
OOURCE: IDB. 1986. 
Table 3. Stat istical profile of Coloobia. 
Population: Total. 1984 (69.9 % urban) 
Amual growth rate 1970-85 
Birth r ate (1981) 
}brtality pe:r 100 inhabitant s (1982) 
Infant !IDrtality per 100 live births (1981) 
Life expectancy at birth (1981) 
Percentage of literacy (1981) 
Labor force by sect or (1980) 
Agriculrure 
Nanufacturing 
CamErce an:i finance 
Servi.ces 
Others 
Real Prcxiuction 
Total CDP (ma.rket prices) 
Agriculrural sect or 
Hin:ing sector 
M!mufactur:ing sector 
Calstruction sector 
Public Sect or 
Current revemJeS 
<llrrent expenditures 
Current savings 
Capital. expendirures 
Deficit or surplus 
Darestic f1nanc:ing 
l'bney, prices an:.i salaries 
!XIrestic credit 
1\blic sector 
Private sect or 
!Tney supply (l·U) 
ｾｲ＠ prices (amual average) 
Real wages 
E<change rat e 
4 
Official rate (nat ional rurrency units/dollar) 
Real effective exchange rat e 
(Irdex 1980 = lOO) 
Tems of trade 
(Irdex 1980 = lOO) 
Balance of payment s 
<llrrent accoont balance 
}lerchandize balance 
}lerchandize exports (FOB) 
}lerchandize ilrports (FOB) 
Net Services 
Transfer s 
Capital account (net) 
Olange in net reserves (- ,. increase) 
Total externa! debt 
Disbursed debt 
Debt service ac::ually paid 
Interest payments/export of 
goods and NFS 
a . Prelii:ri.nary es tina t e. 
rñ"ml"""t'" . ""'D 1n oc. 
1,138,338 
26,526,000 
1.6 
28.9 
5.8 
60.9 
62 .1 
81.0 
(Percentages) 
34 .3 
17.7 
15.9 
19.4 
12.7 
1981 1982 
2.3 0. 9 
3. 2 - 1.9 
5.4 1.8 
- 2.6 - 1.4 
7.1 4.0 
19.6 19.6 
17.6 17 .9 
2.0 1.7 
7.9 8.2 
-5.9 ｾ Ｎ Ｕ＠
3. 1 4.1 
51.0 123.3 
-5.3 299 .4 
30.6 22 .7 
21 .2 25.4 
27.5 24 .5 
2.0 5.0 
54 .49 64.09 
92.8 87.7 
77.5 88.3 
1983 1984 19853 
(Growth rat es) 
1.0 3.2 2.8 
1.8 2.4 2.9 
13.2 14.3 24.6 
0.5 6. 7 2.5 
5.1 4.7 3.7 
(Percentages of CDP) 
19.5 20.5 20. 3 
17.4 17.9 17 .S 
2.1 2.6 5.8 
9.7 10.1 10.0 
-7.6 - 7.5 - 3.7 
5.0 5.0 0.2 
(Growth rates) 
66.2 82.9 18 .0 
212.4 236 .3 9.1 
42 .1 27 .3 26.6 
25.6 23.2 27 .5 
19.8 16.1 24.0 
6.1 6.0 - 3.0 
(Annual Average) 
78.85 100.82 144.68 
88.3 96.7 115.1 
90.4 93.6 92.1 
(Millions of doll.ars) 
- 1,894.0 - 2,729.0 -2,747 .o -2,248.0 -1 ,670.0 
-1 ,572.0 -2,114.0 -1,494.0 -566.0 -356.0 
3, 158.0 2,933 .0 2,970.0 3,414.0 3,671.0 
4,730.0 5,047.0 4,464.0 3,980.0 4,027.0 
ｾＳＱＮＰ＠ 2,245.0 - 1,673.0 -1 ,887 .0 -1,778.0 
242.0 169 .0 164 .0 205.0 464.0 
2,040.0 2,231.0 1,436.0 837.0 1,990.0 
-242.0 701.0 1,723.0 1,261.0 -284.0 
(Hillions of doll.ars) 
8,069.0 9,555.0 10,574 .0 11,667.0 12,867 .0 
1,116.0 1,418.0 1,573.0 1,644.0 1,882.0 
(Percentages) 
21.3 27 .2 26.3 27.7 25.4 
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Colombia also has one of the lowest per capita public external 
debts of Latín America (US$485, Table 3) as of 1986, although debt 
service is clase to one fourth of foreign exchange earnings. The 
exchange rate policy of the past two decades was fundamental to the low 
foreign debt contracted by the country. The fixed rates constituted as 
an incentive to obtain external financing. 
Industrial protection has also been a policy objective. This has 
been at the expense of agriculture. Garcia showed that 90% of an import 
tariff is transferred as a tax to primary exports . The price of 
importable inputs (fertilizer, machinery, etc.) increases and producers 
of other import-competing and exportable goods are penalized (Valdes, 
1986). In the presence of import restrictions, the price of imports is 
driven up with the consequent drop in demand (i . e., the feed industry 
would have grown faster in the absence of these policies). 
Nontradeables, such as cassava, are at a disadvantage with imports, such 
as wheat and sorghum, in the competition for resources. 
Starting in 1978 the country witnessed a decrease in its rate of 
growth; a phenomenon observed in most Latin American countries . The 
sharp increase in 1980 of the international interest rates and the world 
recession that brought reductions in the prices of primary exports 
merged in Colombia with another adverse element: the coffee boom of the 
late seventies. 
''In the late 1970's, a coffee boom set in motion a rapid growth in 
the money supply and inflation, despite the stabilization efforts of the 
Colombian authorities. The deceleration in the depreciation in the 
crawling peg exchange rate led to an appreciation of the real ｾｸ｣ｨ｡ｮｧ･＠
rate, which reduced incentives to produce noncoffee agricultural 
tradeables . This deceleration ••• contributed to inflation. Although 
some attempt was made to increase agricultural incentives • . • these 
policies were directed only at import-competing cereals and ignored a 
vast agricultural sector" (Valdes, 1986). 
Real GDP grew at an annual rate of 2.4% in 1978- 85, agricultural 
GDP grew at 1.8%, while population increased by 1.9% (total) and 3.3% 
(urban). The level of international reserves dropped from over US$5 
billion in 1980 to US$2 billion in 1985. The current account deficits 
that started in 1981 were no longer compensated by credits. The fiscal 
deficit as a percent of GDP went from 2.0% in 1980 to 4.2% in 1984. 
Inflation continued at around 20.0% as the fiscal deficit was financed 
with monetary expansion. The real rate of exchange (based on 1975=100) 
went to 70 in 1980 and to 80 in 1984 (SAC, 1985). The policy of mild 
liberalization pursued from 1972-82 came to an end in 1982 when the 
tariff levels were increased and the number of agriculture and f ood 
categories with most items being restricted went from four to seventeen 
(out of a total of twenty-one). Nominal rates of protection for cereals 
increased significantly, presumably due to tighter import restrictions 
(Thobany, 1984). 
Compensatory policies to domestic agricultural production, as 
subsidized credit, became quite expensive as those resources came from 
open market operations at substantially higher costs (Montes, 1983). 
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Other price inputs (wages, fertilizer, etc.) increased faster than 
output prices (Table 4). Apparently, agricultura! nonwage value added 
has been declining and rural wages have increased even in real terms, to 
become the highest in South America by January 1985 (at US$4.00 per day 
plus a mark-up of about 40% for social benefits). At the same time 
migration was high and unemployment grew t o over 14.5%. 
After a devaluation of 50% in 1985, the country achieved balance in 
the current account and the perspectives for higher revenues from 
primary exports (coffee, coal, and oil) appeared quite good; economic 
recovery has begun already. Population growth is expected to remain at 
1.5% per year, while real GDP should annually increase at 3.0%. 
Beginning in 1986 about 70% of the import positions were transferred to 
the free import list, including farm inputs. 
In summary, the macroeconomic and trade policies of Colombia led to 
an appreciation of the real exchange rate that switched consumption to 
tradeables (grains and cereals) and away from nontradeables such as 
cassava. Agricultura! production is locked in a high cost scheme that 
does not make it competitive at world prices. Compensatory policies 
adopted to stimulate agricultura! production were mostly directed at 
importables (grains, barley, and wheat) whilé ignoring a vast 
agricultura! sector; besides, these policies have lost effectiveness in 
recent years. Investment in the sector has been reduced. Lower unit 
costs are needed to increase production at profitable levels . The 
easing of import restraints (particularly for inputs) as well as the 
improvement in terms of trade are seen as a favorable developments, but 
yield improvements are needed in the mid-term. 
Agricul tura! Policies 
Presently, about 55 % of the gross agricultura! output comes from crop 
activities and 45% from livestock (Table 5). Tha latter increased its 
share from 37% in 1970 due mainly to the strong dynamism of poultry and 
pork production. The agroindustrial sectors are growing more rapidly 
than primary agriculture (Machado, 1986). The ratio of value added in 
agroprocessing to value added in crops and livestock increased from 54% 
in 1970 to 70% in 1983. 
I n the period 1953-67, when significant distortions existed between 
domestic and international prices, per capita GDP grew at 1.2% and per 
capita food production decreased by - 0.4%. The rate of migration was 
5.3%. In addition to this, the threat of agrarian reform and land 
pressures meant that the number of units operated by renters and 
sharecroppers fell from 282 ,347 in 1960 to 166,539 in 1970 (BID, ESP in 
LA, 1986, p. 124). \ihen prices approached those in the international 
market (in 1967-78), per capita GDP grew at 2 . 3% and per capita food 
production increased at 0.7%. Rural migration increased ata rate of 
3 . 5% between 1967 and 1978. The ratio of urban to rural wages had been 
falling steadily since the 1950s until 1970 when it recovered rapidly. 
"Distortions in relative connnodity prices induced by connnercial and 
exchange rate policies caused changes in factor prices that contributed 
to the massive outflow •.. This was an opportunity to become more land 
intensive •.• " (Garcia, p. 57) . 
7 
Table 4. Index of prices for main inputs and implicit prices for agriculture, 
Colombia. 
Year Labor Machinery ACPM Fertilizer Seed Insecticide Prices 
paid 
1970 100 100 100 100 100 100 100 
1975 278 312 201 484 240 270 235 
1978 651 477 660 669 418 395 442 
1979 789 648 898 732 489 444 512 
1980 1,079 816 1,130 943 585 586 599 
1981 1 '341 1,103 1,528 1,305 702 747 728 
1982 1,654 1,164 1, 662 1,364 770 813 908 
Annual rates of change 
1973-81 1977-81 
Prices received by farmers (crops) 20.0% 15.2% 
Prices received by farmers (livestock) 18.8% 20.2% 
Fertilizer prices 30.7% 24.1 % 
Pesticides prices n.a. 21.3% 
Seed prices n.a. 24.8% 
SOURCE: FAO Production Yearbook, 1983, p.312 
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Table 5. Gross valuea of production by subsector, 1970-83 . 
Crops Livestock 
Other than Beef 
Year Coffee Coffee Sub total and milk Other Sub total Total 
1970 18,082 5,348 23,430 11,313 2,578 13,891 37,321 
(0 . 485) (0.143) (0 . 628) (0 . 303) (0.069) 
1971 20,072 4,745 24 , 817 13.727 3,133 16,860 41,677 
(0 . 482) (0.114) (0.596) (0.329) (0 . 075) (0 . 404) 
1972 24,77 5 6,286 31,061 17,176 3,671 20,847 51,908 
(0.477) (0.121) (0.598) (0.331) (0.071) (0.402) 
1973 30,720 8,090 38,810 23,632 5,196 28 , 828 67,638 
(0.454) (0.120) (0.574) (0.349) (0.077) (0.426) 
1974 43,598 9,656 53,254 32,110 6,981 39,091 92 ' 345 
(0.472) (0.105) (0.577) (0.347) (0.076) (0.423) 
1975 53,932 12,123 66,055 38,324 9,612 47 , 936 113,991 
(0.473) (0 . 106) (0.579) (0.336) (0 . 085) (0 . 421) 
1976 65,181 20,752 85,933 47,481 12,037 59,518 145,451 
(0.448) (0.143) (0 . 591) (0.326) (0.083) (0.409) 
1977 86,214 37,681 123,895 60,705 13,074 73,779 197,674 
(0.425) (0.186) (0.611) (0.300) (0.089) (0 . 389) 
1978 96,693 43,045 139,738 76,755 22,685 99,440 239,178 
(0.404) (0 .180) (0 . 584) (0.321) (0 . 095) (0.416) 
1979 120,141 49,997 170,138 96,496 28,207 124,703 294,841 
(O. 407) (0.170) (O. 577) (O . 327) (0.096) (0.423) 
1980 152,080 57 . 716 209,796 117,072 34,543 151,615 361 , 411 
(0.420) (0.160) (0.580) (0.324) (0.096) (0 . 420) 
1981 189,107 69 ,938 259,045 149,618 44,057 193,675 452,720 
(0.418) (0 . 154) (O. 572) (0.330) (0.098) (0 . 428) 
1982 227 , 967 77,801 305,768 187,272 61,671 248 ,943 554,711 
(0.411) (0.140) (0.551) (0.338) (0.111) (0.449) 
1983 (p) 265,426 101,841 367,267 225,177 74,380 299,557 666,824 
(0.398) (0.154) (0 . 551) (0 . 338) (0.111) (0.449 
a. Recorded in millions of Col$. 
SOURCES: DANE, Cuentas Nacionales de Colombia; and Departamento Nacional de Planeacion 
Unidad de Estudios Agrarios, Division de Comercializacion, Estadísticas, 
documento de trabajo, 5 junio de 1984 . 
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The ｳｬｯｾ､ｯｷｮ＠ of the economy in 1978 , was linked to t he world 
recession and the after shock of the coffee bonanza. In per 
capita terms, GDP increased at 0.7 % and agricultura! GDP decreased by 
-0. 4% per year in 1978-85. Area harvested decreased ｦｲｯｾ＠ 4.3 million 
hectares in 1978 to 3.8 million hectares in 1984 (Table 6). Terms of 
trade for agriculture, as measured by the ratio of sectoral deflactors 
for value added, were much lower in 1983 than in 1970, but they 
increased until 1977 and thereafter decreased (Table 7). 
An analysis of the growth rate for the 17 major crops in 1970-84 
revealed that 0.9% came from cultivated area while 2.5% came from higher 
yields and changes in crop composition. In that lapse, the annual 
growth in area cultivated for tree crops reached 1.8%, by 0. 9% for cane 
crops (sugar and panela), and by 1.2% for grains (mostly sorghum). 
Between 1977 and 1983, the wholesale price index for food increased 
annually by 4.8% more rapidly than the farm gate price index (Table 8). 
This suggests that reducing the costs of marketing is a key target in 
improving food supplies, since they tend to grow much faster than 
production costs. 
After 1978, use of fertilizer has also decreased (Balcazar en 
Machado, SAC September'85), real prices of inputs increased, the 
overvaluation of the Colombian peso became more marked, and rural 
instability remained high, meaning that Colombian agriculture is now 
less competitive. Illegal, parallel, and black markets continued to be 
important with the subsequent impact on resource cost and allocation 
particularly on wages and land. Contraband from Venezuela and Ecuador 
(after sharp devaluations in both countries) is at its highest affecting 
agricultura! supply, but stimulating demand. FENALCO estimates that 
contraband of agricultura! products and inputs (wheat and corn flour, 
poultry meat, eggs, sorghum and feed, urea, machinery , vegetable oils, 
etc.) amounted to over US$1 billion in 1986. Food imports amount to 
about US$400 million or 7.5% of total imports (USDA Attache Report). 
The slowdown of agriculture is the result of a number of factors 
that affect agricultura! production. At first glance, there has been a 
protection policy for most agricultura! products in Colombia . The 
interna! price of most products has been higher than the international 
price; nominal protection indexes are positive (Garcia). However, to be 
able to conclude that there was effective protection, one has to 
consider the overvaluation of the Colombian peso. If the nominal 
protection is higher than the overvaluation, products are protected. In 
this sense, only products such as powdered milk, oils and fats, and 
wheat would be true importables, since they have been effectively 
protected even after making the adjustment f or the overvaluation. Rice, 
coffee, and cotton, for example, have been discriminated agains t in this 
sense for the past two decades (Garcia) . 
Speci f ic a gricultura! policies 
These have been designed as alternative or compensatory policies. 
The targets have been commerci al products, as we will now examine. 
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Table 6. Area (tOOusand rectares) harvested by groups of principal cropsa, 1950-84. 
Cotton Beans 
Oil and Cane and Tree 
Year Grains crops Coffee toba eco crops tubers crops Total 
1950 973.9 14.0 656.0 55.6 158.0 329 .4 191.4 2378.3 
1951 1134.2 14.0 660.0 59.7 168.0 378.5 194.7 2414.4 
1952 1233.0 17 .o 675.0 75.2 170.0 392.5 196.0 2758.7 
1953 1090.0 17 .0 831.0 85.1 166.5 373.5 197.4 2761.4 
1954 1103.0 18.2 872.5 101.3 175.2 413.5 220.4 2904.1 
1955 1243.5 21.1 816.2 101.5 178.1 395.7 234.0 2990.1 
1956 1238. 2 23. 9 725.5 89.4 180.3 396. 7 239.2 2893.0 
1957 1040.0 22.0 790.4 85.1 177.6 402.2 247.5 2764.8 
1958 1092.7 48.0 832.5 99.5 182.5 366.0 248.6 2869.8 
1959 1153.0 41.0 858.7 153.5 181.8 349.5 259.9 2997.4 
1960 1176.0 42.3 892.5 166.2 196.0 320.0 267 .1 3060.1 
1961 1159.1 48.7 831.5 165.8 199.2 302.5 271.4 2978.2 
1962 1178.8 58.4 824.1 196.1 199.0 368.4 272.2 3097 .o 
1963 1119.2 74.5 810.0 164.2 207 .6 356.4 282.6 3014.5 
1964 1256.1 95.8 813.1 171.7 210.4 338.8 291.8 3177 .7 
1965 1439.8 117.7 812.0 159.7 209.0 354.9 265.9 3359.0 
1966 1390.8 127 .6 811.4 191.9 214.6 343.4 321.0 3400.7 
1967 1249.7 110.2 810.6 195.5 223.7 363.4 325.0 3279.1 
1968 1249.3 110.4 816.3 219.7 229.5 379.1 326.0 3330.3 
1969 1112.5 129.9 816.0 260.0 235.8 381.8 325.8 3261.8 
1970 1068.8 106.7 835.0 289.3 247 .0 404.0 415 .8 3366.6 
1971 1102.9 115.9 836.0 242.0 247.0 405.9 423.0 3372.7 
1972 1090.9 112.2 840.0 268.6 260.9 425.4 427.4 3425.4 
1973 1115.6 107 .S 1055.5 277.0 272.6 435.4 432.5 3695.9 
1974 1180.0 104.7 1055.3 283.9 272.0 432.8 438.4 3767 .1 
1975 1184.9 145.1 1055.3 314.8 249.2 487.4 447.7 3884.4 
1976 1237.5 89.7 1183.5 315.3 254.5 449.3 455.0 3984.8 
1977 1174.5 97 .8 1183.5 410.5 255 .4 455.5 489.1 4066.3 
1978 1399.9 118.0 1183.5 357 .6 284.4 465.0 532.9 4341.3 
1979 1383.5 122.3 1183.5 217.1 285.7 484.9 546.5 4223.5 
1980 1336.5 126.9 1183.5 245.4 292. 2 465.1 570.4 4220.0 
1981 1361.0 88.5 1009.0 251.2 279.1 484.8 575.4 4048.0 
1982 1453.4 93.3 1009.0 130.1 264.9 448.3 500.2 3899 .2 
1983 1314.6 103.9 1009.0 106.5 271.5 452.4 524. 2 3782.1 
1984 1255.0 97.2 1009.0 168.1 279.6 453.3 531.0 3793.2 
Growth rate (%) 
1950-84 0.7 5.9 1.3 3.3 1.7 1.0 3.0 1.4 
1960-84 0.3 3.5 0.5 0.0 1.5 1.5 2.9 0.9 
1970-84 1.2 ....().7 1.4 - 3.8 0.9 0.8 1.8 0.9 
1950-60 1.9 11.7 3.1 11.6 2.2 ....().3 3.4 2.6 
1960-70 -l. O 9.7 ....().7 5.7 2.3 2.4 4.5 1.0 
1970-80 2.3 1.7 3.5 -1.6 1.7 1.4 3.2 2.3 
1980-84 -1.6 -6.4 -3.9 -9.0 -1.1 ....(),6 -1.8 -2.6 
a. Gra.:ins - coro, rice, sorglrum, bar ley, wheat 
Oil crops - sesarre, soybeans, oil pa1m 
Cane ｣ｾｳ＠ - sugar cane, pane1a cane 
Beans tubers - beans, pota toes, cassava 
Tree crops - plantain, export bananas , domestic 
bar-.anas' cacao. 
SOURCE: DNP-UFA. 
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Table 7 . Measures of the internal terms of trade for agriculture, 1970-83. 
Ratio of sectoral 
value-added deflators 
(agriculture to 
Year nonagriculture) 
1970 0 . 966 
1971 0 .955 
1972 0.991 
1973 l. 051 
1974 1.067 
1975 1.000 
1976 1.006 
1977 1.099 
1978 0.978 
1979 0.896 
1980 0 . 806 
1981 o. 788 
1982 0.786 
1983 o. 775 
Rates of change (%) 
1970-75 
1975-80 
1980-83 
0 . 69 
-4.22 
-1.30 
SOURCE: World Bank. 1986 . 
Wholesale price ratio 
(agriculture to 
all consumer goods) 
0 . 885 
0 . 872 
0 . 863 
0.925 
0 .983 
1.000 
1.021 
1.022 
1.055 
1.033 
0.975 
0.933 
0 . 952 
0 . 954 
2.47 
- 0.51 
-0.72 
Ratio of agricultura! producer 
price to 
(Consumer 
price index) 
0.846 
0.856 
0.879 
0.939 
0.938 
1.000 
1.046 
1.103 
0.905 
0.886 
0 . 871 
0.841 
0.850 
0.868 
3. 40 
-2.72 
-0.11 
(Wholesale index 
for consumer goods) 
l. 056 
1.018 
0.994 
1.036 
1.009 
1.000 
1.035 
1.039 
0.855 
0.802 
0.765 
0.731 
0.693 
0.684 
-1.08 
-5.22 
- 2 . 21 
Table 8 . Principal agricultura! and nonagricultural price indexes , 1970-83. 
National accounts deflators 
Total Nonagricul- Agricul-
Year GDP 
valuea tural va$ue 
added added 
tural vglue 
added 
1970 43.2 43.6 44 . 0 42.5 
1971 47.8 48. 2 48.7 46 . 5 
1972 54.0 54.4 54.5 54.0 
1973 64 . 9 65 . 2 64.4 67.7 
1974 81.4 81.7 80 . 4 85.8 
1975 100.0 100.0 100.0 100 . 0 
1976 125. 5 125 . 7 125.5 126 . 2 
1977 162 . 0 162 . 5 158.9 174.7 
1978 189.7 191.1 192 . 1 187 . 8 
1979 235.4 236.8 242 . 8 217.5 
1980 300.3 302.2 316 . 0 254 . 7 
1981 370 .4 371.3 390 . 2 307 . 4 
1982 363 . 0c 464 . 7 488 . 0 383 . 5 
1983 n . a. 559 . 7c 589.4 456.5 
Rat es of incr ease (%) 
1970-83 
1977-83 
21.7 
22.9 
22 . 1 
24 . 7 
20 . 0 
17.4 
Wholesale price index 
All Overall 
Agricgl- consumer consumer 
Overall ture goods price index 
34 . 7 
38 . 7 
45 . 8 
58 . 6 
79.7 
100.0 
122.9 
155.7 
183 . 2 
234 . 1 
290 . 8 
360 . 7 
453.4 
55 1. 9 
23 .7 
23 . 5 
30 . 0 
34 . 6 
40 . 9 
54 . 6 
74 . 1 
100.0 
124 . 0 
174 . 3 
210.6 
268 . 2 
330 . 1 
406 . 5 
550 . 7 
684.8 
27 . 2 
25 . 6 
33 . 9 
39.7 
47.4 
59.0 
7 5 . l¡ 
100 . 0 
121. 4 
170. 6 
199 . 6 
259 . 6 
338 . 6 
435.9 
578 . 6 
717 . 7 
26 . 5 
27 . 1 
42.3 
47 . 2 
53 .6 
65 . 1 
81.1 
100.0 
120 . 1 
160 . 8 
188.6 
234.9 
297 . 3 
379 .0 
472 . 0 
565 . 3 
22 . 1 
23 . 3 
Producer price 
index for 17 
principal crops 
35.8 
40.4 
47 . 1 
61.1 
76 . 1 
100 . 0 
125 . 6 
177 . 3 
170 . 7 
208 . 1 
258 . 9 
318 .6 
40 1. 1 
490 . 7 
22 . 3 
18.5 
a. Total value added differs from GDP in that the former excludes t ari ffs and t axes on imports . 
b. Agriculture is defined as crops and lives tock excluding for es try and fishe r y products . 
c . Preliminary data. 
SOURCE : World Bank. 1986. 
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Price and commercialization policies. Four types of direct 
government intervention prevail in Colombia: 
l. Output price supports. 
2. Price fixing in output and input markets. 
3. Agricultura! export subsidies and taxes. 
4. Agricultura! trade restrictions including import tariffs and 
import/export licensing. 
INA, created in 1944 and later restructured under IDEMA, has been 
the organization responsible for administering policies for support and 
warranty prices, stocks, imports and exports, and for conducting studies 
and extending credit (Silva, in Machado, 1986). Support prices have 
been implemented for commercial products (rice, cotton, wheat, sorghum, 
corn, soybeans, sesame, and barley) and for beans--the only traditional 
crop included in the list. These support prices have served mainly as a 
price floor although IDEMA's participation in direct purchases has been 
modest, except for wheat with purchases of 38% of production in 1970-82, 
sorghum 14.5% in 1982, and sorne rice. Generally, support prices have 
been similar to market prices, and have grown in real terms over the 
past 5 years; sorghum and corn had real price increases of about 12% in 
1979-82. 
In order to restrain price increases to urban consumers, IDEMA has 
occasionally imported food selling it at controlled prices (wheat flour, 
beans, milk, oils and fats, rice, and sugar) (Rivas et al., in press). 
In addition to support prices, negotiated prices have been set between 
the government and the prívate sector for products such as coffee, 
sugar, and milk, and mínimum prices established for cocoa, and sisal as 
well as for fertilizers and pesticides. 
Closely related to this is the program to build wholesale markets 
(Centrales de Abastos). There are three already in operation in Bogota, 
Medellin, and Cali and four more being built in Barranquilla, 
Bucaramanga, Pereira, and Cucuta. These facilities will improve 
marketing, especially of perishables such as cassava, where losses can 
be of considerable magnitude. 
The main instruments of intervention in agricultura! foreign trade 
have been tariffs, taxes, subsidies, and quantitative restrictions on 
imports and exports. Rice export permits have been granted only if 
domestic surpluses are anticipated. Taxes apply mostly to coffee 
exports. Protection to importables is reflected in the nominal 
protection rates measured by a comparison of the domestic and 
international prices (Table 9) . 
Credit policies. The three main policy tools used are forced 
financing (Law S), low and controlled interest rates, and directed 
credit allocations. Tuo major institutions responsible for 
administering agricultura! credit are the FFAP and Caja Agraria. Most 
of the credit supplied by FFAP is directed to commercial agriculture 
(90% of the funds rediscounted by FFAP have had that destination) 
(Martinez, in: Rivas et al., p. 23) . Of Colombia's 1.2 million farmers, 
75% are classified as small farmers. Eighty percent of Caja Agraria 
credit goes to about 440,000 small farmers (one-half of the target 
group). 
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Table 9. Protection rates by crop, 1970- 83 . 
Crop 1970-74 1975-79 1980-83 1983 
Imports 
Wheat 122.2 138.5 154.2 158.9 
Sorghum 115.6 133.5 172 .o 161.0 
Corn 123.6 151.8 206.2 184.4 
Soybeans 88.1 100.8 140.6 146.2 
Bar ley 148.7 142.9 171.9 200.3 
Exports 
Coffee 47 .0 46.2 44.6 48.6 
Tobacco 49.7 53 . 4 60.8 52.1 
Cacao 83.0 54.4 60.8 79 . 4 
Bananas 37.4 34.0 33.4 32 . 3 
Sugar 61.4 81.1 111.5 156.7 
Cotton 59 .1 73.2 87.0 85 . 9 
Rice n.a. 104 . 6 129 . 7 150.7 
SOURCE: DNP- UEA-DC, Estadísticas - Dívision de Comercializacion, Bogota, 
S junio 1984. 
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The compensatory power of credit has lost a great deal of its 
impact. Although agricultura! credit grew at a rate of 2.2% in real 
terms in 1970-1984 (Table 10), its share in total credit went f rom 31% 
to 15% and its participation in the GDP went frorn 27.9% to 20.8% during 
that period. Interest rates charged by FFAP and Caja Agraria were 
subsidized and negative in real terms until 1982. With change in the 
financia! market, rates went up significantly (Table 11). 
More importantly, in real terms, agricultura! credit decreased in 
1980-83. Furthermore, while 52% of the sectoral credit in 1970 carne 
from primary money dispursements, only 6.5% did so in 1981 (Montes, 
1983) which explains the reduction in subsidy as part of the monetary 
policy agreed upon by international financing institutions. Caja 
Agraria had a crisis in 1984 when its real disbursements were 15. 3% 
lower than the previous year. This is especially significant for small 
farmers--important clients of the Caja Agraria. 
In terms of the t ype of commodities being financed, FFAP has 
concentrated its lending on a few commercial crops--irrigated rice, 
sorghum, soybeans, and cotton. For these crops, FFAP provides more than 
90% of the total credit it supplies. On the other hand, Caja Agraria 
has financed a wide spectrum of commodities that are characteristic of 
small-farming systems (Table 12). Producer associations and banks 
provide most of the credit for coffee and rice. 
The crop receiving most credit to value of production in 1974-83 
was sorghum, with a ratio 0.43, followed by sesame (an export with 
0.33), rice (0.33), cotton (0.38), wheat (0.19) and corn (0.19) . For 
cassava and yams the ratio was only 0.06. 
The three imports in that list (sorghum, corn, and wheat) are among 
the crops that have been most strongly protected; the ranking according 
to the Nominal Protection Coefficient (NPC) is barley, corn, sorghum, 
wheat, and soybeans (Table 9). The NPC has to be adjusted by the 
overvaluation of the currency, input taxes, and credit subsidies . 
Janssen calculated that at 30% overvaluation for sorghum the protection 
was no longer effective . 
Research and extension policies 
Government expenditures in agriculture have been quite profitable 
(60% rate of return in 1950-80) and have had a significant contribution 
to output growth (30% in that period according to Elias, 1985) although 
expeditures have decreased in per hectare terms between 1970 and 1980 . 
Out of ten countries studied by Elias (the countries ·are Argentina , 
Bolivia, Brazil, Chile, Colombia, Costa Rica, Mexico, Peru, Venezuela 
and the U.S.), Colombia had the highest government expenditure in 
agriculture per hectare of cropland in 1970 (US$217) while in 1980 
(US$195) the expenditure was below the group average . 
The Instituto Colombiano Agropecuario (ICA), created in 1962, aims 
to generate and transfer improved production technologies . The DRI 
program was created in 1970, with emphasis on food production to 
complement this effort with other production support services for the 
Table 10. Total rural and agricultura! new loans and outstanding portfolio in Colombia at constant prices 
(Col$ million, 1975)a, 1974-83. 
New loans Outstanding portfolio 
Total ｒｵｲ｡ｾ＠ Agricultura! Total Rural b Agricultura! 
Year loans Index loans Index loans Index portfolio Index portfolio Index portfolio 
--
1974 51,392 120.2 17,971 120.1 12,148 104.1 70,623 93.7 20,548 104.0 16,778 
1975 42,757 100.0 14,965 100 . 0 11,672 100.0 75,345 100.0 19,756 100.0 16,629 
1976 88 ,937 208.0 22,673 151.5 17,069 146. 2 89,725 119.1 19,745 99 . 9 17,129 
1977 113,994 266.6 24,623 164.5 19,936 170.8 98,136 130.3 23,509 119.0 21,048 
1978 131,747 308.1 27,262 182 . 2 21,155 181.3 111, 277 147.7 23 ,580 119.4 20 ,184 
1979 133,614 312.5 27,349 182.8 22,048 188.9 103,762 137.7 22,197 112.4 19,313 
1980 192,053 449.2 27 , 009 180.5 22,167 189.9 123,963 164.5 23,749 120.2 21 ,163 
1981 134,213 313.9 22,693 151.6 17,457 149.6 141,371 187.6 23,860 120.8 21,015 
1982 126,282 295 .4 24,872 166.2 18,684 160. 1 141,121 1-87.3 25,080 127 . 0 21,860 
1983 128,883 301.4 25,702 171.8 20,375 174.6 159,404 211.6 26 ,166 132.5 23,143 
Annual growth rates 
1974-78 26.5% 11.0% 15.0% 12.0% 3.5% 4.7% 
1978-83 -0.3% -1.0% -0.8% 7.4% 2.1 % 2.8% 
1974-83 10.8% 4.1% 5.9% 9 . 5% 2.7% 3.6% 
a. All figures adjusted by GDP deflator. 
h. Includes agriculture, marketing, and agroindustries . 
SOURCE: World Bank. 
Index 
100.9 
100.0 
103.0 
126.6 
121.4 
116.1 
127.3 
126 .4 
131. S 
........ 
139.2 
"' 
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Table 11. Evolution of the real rates of interest (%) for the 
FFAP and the Caja Agraria, Colombia. 
Caja Agraria 
Year FFAP Small Medium Large 
1979 -4.8 -8.4 -4.2 -2.1 
1980 ·-0. 5 -6.2 -2.0 o. 1 
1981 -0.9 -4.3 1.0 8.0 
1982 1.1 -2.6 2.9 10.3 
1983 7.5 3.5 9.4 17.2 
1984 6.0 2.0 7.9 15.6 
SOURCE: Alvaro Balcazar, Observaciones sobre el manejo de las 
tasas de interés y la distribución del credito 
agropecuario. 
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.ble 12. Cumulative agricultura! credit in relation to areas harvested and 
production, by crop, 1974-83. 
Credit Are a Value of Ratio 
a a productiona (credit extended to (credit extend to op extended harvested 
(Col$ million) (000 ha) (Col$ million) area harvested) value of production) 
.ce 54 , 374.5 3 , 944 . 1 162,662.9 13.8 
tatoes 16,817.7 1,372. 3 137,196.7 12 .3 
.rn 17 ,226.8 6,069.1 92,241. 2 2.8 
.anta in 6,176.4 3,773.1 116,919.6 1.6 
'anela" cane 6,883.7 1,858 . 6 123,404 . 2 3.7 
ｳｾ｡ｋ｡＠ and yams 7,394.3 2,142.7 115,000 .0 3 . 5 
Ul.t 2 ,969.3 268.6 n.a. 11.1 
:garcane 4,106 . 4 943 . 7 74,609.9 4. 4 
'rghum 19,490 . 5 2,094 . 6 44,905.9 9 . 3 
'Ya 5,416 . 2 615.3 21,829.8 8 . 8 
same 924.2 251.3 2 , 724.9 3 . 7 
.ca o 1,250 . 6 640 . 0 28,550.8 2. 0 
1 palm 2,359.8 223.9 23,080.5 10.5 
1eat 1,217.3 375 . 3 6,330.8 3.2 
tton 21,411.6 2 , 330.2 77,182.2 9. 2 
,ffee 63,202.5 12,064.1 436,708.9 5 . 2 
.sal 204.9 272.4 n.a. 0 . 8 
1bacco 1,714.1 302.2 16,034.8 5 . 7 
Total 233,140 . 8 39,541.5 1, 364,383.1 5.9 
·erage 
e hort- cycle crops 16,030.34 2,132 . 77 68,134.30 7 .52 
'erennials 9,874.19 2,260 . 73 11 7,044 . 10 4 . 37 
1verall 12,952.27 2,196 . 75 90 , 958.87 6.20 
Cumulative values over 1974-83, inclusive. 
Annual yields for fruit are the total production over all species div ided by 
the total area harvested in all species. 
Rice, potatoes, corn, cassava and yams, sorghum, soya, sesame, wheat, and 
cotton . 
!URCE: World Bank. 1986. 
0 . 33 
o .1 2 
0. 19 
0.05 
0. 06 
0 .06 
n.a. 
0. 06 
0.43 
0. 25 
0 . 34 
0 . 04 
o .10 
0.19 
0 . 28 
0 .14 
n.a. 
o .11 
0.17 
0. 24 
0.08 
o . 14 
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small farmers, such as credit, social services and marketing. Potential 
beneficiarles are the 82,958 farmers or 8% of landowners with less than 
20 ha in Colombia. 
\-lithin agriculture, it seems that research and extension have had a 
strong bias in favor of commercial agriculture, supporting the emphasis 
of the overall agricultural policies enforced. 
Concluding comments 
The modernization of agriculture made it more dependent on imported 
inputs, whose trade had been restricted. Agricultural credit was 
reduced in total credit from 31 % in 1970 to 17% in 1981, input costs 
(labor, machinery, fertilizer, seed, etc.) grew faster than output 
prices (cost-price squeeze), public investment in research went from 
0.46% in 1972 to 0.20% in 1982, and public expenditures in agriculture 
went from 25% in 1970 to 7.6% in 1981 (Prieto et al., 1986). However, 
government expenditures in agriculture are quite in line with those of 
other Latin American countries: in 1980 and per hectare of cropland, 
expenditures amounted to US$195 while per worker employed in agriculture 
they were US$377. (Elias, 1985). 
From the viewpoint of Colombian producers, output prices are too 
low and yet they are not competitive in the world market (with the 
exception of coffee, bananas, anda few minor export crops). The 
opinion is that the resulting biases from the other policies have been 
so strong that agriculture (mainly coffee) has had to pay more than half 
of the industrialization costs (Valdes, 1986) with a loss of 
competitiveness that made necessary the implementation of compensatory 
policies. These policies were directed to tradeables (imports such as 
sorghum, corn, wheat, and soybeans) and exports such as rice (i.e., to 
commercial agriculture). While in the end, there was no effective 
protection for these crops, nontradeables (such as cassava) were left 
even in a worse relative condition, for they had to support the effects 
of protectionism through higher input prices and worse terms of trade 
for agriculture with no compensatory policies to stimulate their 
production. The incentives and subsidies have been such that they have 
created a flow from the small to the large farmer, from nontradeables 
(traditional) to tradeables (commercial) and from agriculture to the 
other sectors. 
This partially explains the lack of dynamism that exists in food 
production (reflected in higher food imports) because the traditional 
sector supplies more than half of the energy and protein needs of the 
population (Table 13). For example, cassava, beans, plantains, 
potatoes, beef, and milk are mostly produced by this type of growers. 
Status Quo of Cassava in Colombia: Supply and Distribution 
Present status 
The root is produced mostly by small farmers often from a complex 
production system. Intercropping with corn, yams, beans and/or cowpeas 
is frequent among small producers. On the Atlantic Coast, the largest 
Table 13 . Percent contribution of calories for the different food items in rural and urban areas by income 
groups in Colombia, 198 1. 
Urban Rural 
Quintile Quintile 
Type of food I II III IV V I II II IV V 
Meat 3.55 4.91 5. 77 6 . 10 6 . 98 3. 13 4 . 22 5 . 05 4.98 4 . 94 5 . 35 
Beef 3.15 4.49 5.15 5.16 5.34 2 . 76 3 . 58 4 . 36 4.08 4 . 24 4 . 50 
Por k 0 . 07 0 . 11 0.20 0.39 0 . 67 0.08 o. 16 0.24 0.29 0.20 0.30 
Poultry 0.08 o .11 0.21 0.32 0 . 59 0.03 o . 16 0 .18 0.23 o .18 0 . 27 
Fish 0.25 0.21 0 . 21 0.23 0 . 39 0 . 26 0 . 32 0 . 26 0.39 0.32 0 . 28 
Dairy and Eggs 4 . 78 6 . 15 7 . 22 8.04 9 . 17 4 . 91 6.15 6 . 59 5.97 7.57 7 . 09 
Dairy 3.99 4 . 96 5 . 98 6 . 69 7.63 4.23 5. 30 5.75 5.05 6 . 61 5 . 95 
Eggs 0.79 1.19 1.24 1.34 1.54 0 . 68 0.84 0 . 84 0.92 0.96 1.14 
Cereals 34 . 62 31.12 29.79 29.38 27.95 30.39 29.37 27 . 79 27.50 28 . 16 29.43 
Rice 18 . 78 16 . 69 15.21 14 . 29 12 . 78 15 . 53 14 . 25 13.36 13 . 61 12 . 26 14 . 49 
Maize 7 .48 6 . 17 4 . 80 4.63 3.66 9 . 58 9 . 48 8 .41 6.78 9 . 62 6.27 
\.fue a t 7.54 7.32 8.58 9.08 9 . 28 4 . 43 4 . 96 5.26 6 . 06 6 . 02 7. 41 
Other 0.82 0.93 l. 20 1.38 2 . 23 0 . 85 0.69 0 . 76 1.05 0 . 26 1.26 
Roots and t ubers 10.47 10.20 9 . 35 8.27 6.64 18 . 35 15 . 88 14 . 27 13 . 19 12 . 18 10.91 
Cassava 2.82 2 . 58 2 . 50 2.32 l. 54 9.23 8 . 04 7 . 26 5 . 69 6 . 02 4 . 13 
Po tato 7.53 7 . 39 6.54 5 . 71 4 . 83 8.68 7 . 60 6 . 78 7 . 29 5 . 80 6 . 52 
Other o .1 2 0 . 23 0 . 30 0 . 23 0 . 27 0.44 0 . 23 0 . 22 0 . 21 0 . 36 0 . 26 
Pulses 2 . 58 2 . 50 2 . 54 2 . 29 2 . 18 1.89 2 . 05 2 . 12 2 . 26 2.25 2 . 27 
Beans 2 . 40 2.35 2.32 2.00 1.91 1.52 1.90 1.93 2.04 2.14 2 . 04 
Other o .18 o . 16 0.21 0 . 20 0.27 0.37 o . 15 o . 19 0.21 0 .11 0.22 
Other food items 44 . 00 45 . 12 45 . 34 45 . 93 47 . 08 41.34 42. 33 44 . 19 46.10 '·4. 90 44.95 
Total 100.0 100.0 100 . 0 100.0 100.0 100.0 100 . 0 100.0 100 . 0 100.0 100 . 0 
SOURCE : Sanint et a l . 1985 . 
N 
o 
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producing region in the country, 35% of total incomes received from 
agricultura! activities are generated by cassava . Within the small-farm 
system, 40% of all cultivated land is estimated to be in a 
cassava-cropping system. "Most often it is cultivated with maize and 
yam (40% of the time) or with maize alone (25% of the time). At present 
cassava monoculture is the second best alternative, which is practiced 
only if intercropping is not possible because of credit shortages" 
(Janssen, 1985). Production in the east ern region also follows a 
similar pattern. 
Relatively large commercial plantations (over 20 ha) are more 
frequently found in the coffee region (Caicedonia, Pereira, Palestina), 
where land and labor are expensive . Intensive technologies are applied 
and yields are much higher (around 20 tons /ha) . The variety "Chiroza" 
is the one preferred in the coffee region. 
There is a wide geographic divergence of consumption according to 
the different regions of the country, but cassava is a major staple 
throughout the country . This is a reflection of cassava's ample 
adaptation to the heterogeneous geography of Colombia . The crop is 
found in the coffee-growing region up to 2000 meters above sea level , in 
the lowlands of the coast, in the acid savannas of Meta, and in the 
humid tropical forests of the Pacific region. This versatility is a 
great asset of the crop. 
Production figures closely relate to consumption figures. By 1985, 
the major cassava producer was the Atlantic region, with 35.3% of the 
total, followed by the eastern r egion (29.4%) and the central region 
(24.4%) (Table 14). The same pattern is shown in regional per capita 
consumption figures (Table 15) . 
Time series data published by the Ministerio de Agricultura y 
Ganadería (MAG) has unexplainable abrupt breaks, especially from 1969 to 
1970. The data are unreliable due to the various difficulties involved 
in collecting cassava production figures (many small dispersed 
producers, variable production cycle with different planting 
alternatives, multiple end uses, etc . ) (Lynam and Pachico, 1982) . 
Data from MAG shows a decrease in cassava production at an annual 
rate of -1.3% for 1970-85. Consequently, per capita consumption for the 
period dropped at an annual rate of -3.3%. Yields do not show any 
significant trend (about 9 t/ha). The lower output can be explained by 
reductions in area planted. The reduction in supply has been 
accompanied by a steady demand, as reflected by real consumer price 
increases of 1.7% per year (Table 17) . 
Fresh cassava consumption. Cassava is an important food staple in 
Colombia, particularly to consumers in the northern part of the count ry 
(Atlantic Coast and eastern region), those in the rural sector, and in 
the poorest segments of the population. This is not to say that the 
root is not consumed by upper income groups . Actually, the highest per 
capita consumption is found among the rich of the rural sector in the 
Atlantic region (82 kg per capita in 1981, see Tables 16 and 18) . 
Within that particular group, cassava accounts for 3.0% of food 
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Table 14 . Area, production, and yields of cassava in Colombia, 1984. 
Department or territory Are a Pr oduction Yield Per cent age 
(ha) (t) ( t / ha) of total 
production 
Santander 30 ,000 285,000 9 . 5 16.9% 
Antioquia 22,100 174,590 7.9 10 . 4% 
Cordoba 12,000 120,000 10 . 0 7.1% 
Bolívar 15,000 120,000 8 . 0 7.1% 
Atlantico 13, 000 104 , 000 8.0 6.2% 
Cundinamarca 9,000 90,000 10.0 5.3% 
Sucre 8,000 80 , 000 10.0 4. Ｘ ｾｾ＠
Magdalena 10,000 80,000 8 . 0 4. 8% 
Quindio 5,000 75 , 000 15. o 4.5% 
Caqueta 8,000 64 , 000 8 . 0 3 . 8% 
Tolima 7 , 000 63 , 000 9.0 3.7% 
Huila 6 ,000 60 , 000 10.0 3. 6% 
Meta 7,000 56,000 8 . 0 3 . 3% 
Cesar 5,500 55,000 10. 0 3.3% 
Guaj ira 3,500 35 , 000 10.0 2.1% 
Norte de Santander 5 , 000 35 , 000 7.0 2.1% 
Ara u ca 4,000 32 ,000 8 . 0 l. 9% 
Valle 2 , 600 31 '200 12 . 0 l. 9% 
Boya ca 4,000 29,200 7.3 l. 7% 
Putumayo 5 , 000 25 , 000 5 . 0 1.5% 
Caldas 1,500 22 ,500 15.0 1.3% 
Nariño 1,300 16,000 1,2. 3 1. 0% 
Ca u ca 1,600 16,000 10 . 0 1.0% 
Ri saralda 1,000 15,000 15 . 0 0 . 9% 
Choco o o ERR 0 . 0% 
Total 187 , 100 1,683, 490 8 . 998 100 
By region 
Atlantic 67 , 000 594,000 8 . 866 35.3% 
Eastern 55,000 495,200 9 . 004 29 . 4% 
Central 42,600 410,090 9 .627 24 . 4% 
Pacific 25 , 500 63 , 200 11.491 3. 8% 
Territories 17,000 121,000 7 . 118 7. 1% 
Total 187, 100 1 , 683,490 8.998 100.0% 
SOURCE: Anuario Estadísticas del Sector Agropecuario, Mag/ OPSA 1985. 
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Table 15. Quantities (kg/capita/year) consumed of cassava by urban and 
rural populations in five areas of Colombia, 1981. 
Are a Income Quintile 
Atlantic 1 2 3 4 5 Total 
Urban 42.2 47.5 46 .5 47.6 30 . 7 42.3 
Rural 61.8 73.2 77 .o 81.0 82.0 72.6 
Total 54 . 3 61.4 59 . 7 56.0 39.4 54.4 
Eastern 
Urban 15.5 24 . 9 23.7 29.9 20.0 23.6 
Rural 39.5 37.6 46 .1 32.4 36.8 39.0 
Total 31.9 61.4 59.7 56.0 39 . 4 31.8 
Bogotá 2 . 9 4.5 6.9 7.4 9.4 7.2 
Central 
Urban 8 .7 11. o 14 . 3 16.2 11.9 12.5 
Rural 29.7 38.3 34 . 6 43.2 32 . 2 35.4 
Total 18 .0 33 . 0 21.4 23.5 15.4 20.5 
Pacific 
Urban 5.4 6. 5 7. 1 10.7 8.7 8.3 
Rural 12.4 17. 1 22.2 25.5 23.9 17.3 
Total 9 . 9 11.9 13.7 13.8 9.7 11.6 
Total 
U1:ban 13.2 17 .o 19.4 21.2 14.3 17.2 
Rural 34 . 6 41.4 46.6 45 . 5 44.3 41.1 
Total 24.7 28.5 29 .1 26.8 18.3 25.5 
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Table 16. Percentage of subsistance consumption in total cassava 
consumption according to urban, rural, and regional areas 
in Colombia. 
Income 
Are a Quintile Percentage 
Urban 1 16.8 
2 14.7 
3 14.0 
4 11.7 
5 9.7 
Average 12.8 
Rural 1 68. 2 
2 65.7 
3 59.4 
4 58.1 
5 45.9 
Average 62.2 
Regional 
Atlantic 28.7 
Eastern 51.1 
Bogotá 4.2 
Central 54.4 
Pacific 44.1 
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Table 17. Summary of yearly rates of increase (%) for various 
commodities and factors that influence their consumption. 
Consumption per capita 
Beef 
Por k 
Poultry 
Total production of poultry 
Real prices 
Beef 
Por k 
Poultry 
Relative price 
Beef/Poultry 
Total Population 
Urban Population 
Real income per capita 
0.1 
1.4 
4.4 
6.7 
-0.4 
0.1 
-3.6 
3.1 
2.4 
3.5 
1.9 
Consumption per capita 
Cassava 
Po tato 
Rice 
Wheat 
Maize 
Plantain 
2.7 
3.6 
4. 1 
1.6 
-2.4 
0.3 
Total production of cassava 
5.1 
Real prices 
Cassava 1.7 
Po tato -0.3 
Rice -3.4 
Wheat -3.0 
Maize -1.2 
Plantain 0.8 
Relative price 
Cassava-Wheat 4.7 
Animal concentrated 10.5 
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Table 18. Cassava consumption, expressed as a percentage of total food 
consumption, by urban and rural dwellers in five r egions of 
Colombia. 
Quintile 
Region 1 2 3 4 5 Total 
Atlantic 
Urban 4.6% 2.9% 2.7% 2.2% l. 3% 2.2% 
Rural 7.1% 6.7% 4 .8% 4 .0% 3. 0% 5 .2% 
Total 6.1% 4.9% 3.6% 2.6% 1.5% 3. 2% 
Eastern 
Urban l. 9% 2.1% l. 6% l. 7% 1.1% l. 6% 
Rural 6.4% 2.9% 3. 3% 2.2% 2. 8% 3 . 5% 
Total 5.0% 2.6% 2.4% l. 9% 1. 7% 2.6% 
Bogotá 0.8% 1.0% 1.0% 0.9% 0. 8% 0 . 8% 
Central 
Urban l. 7% 1.5% l. 5% 1.4% 1. 2% 1. 4% 
Rural 3.9% 3.8% 3.3% 2.5% 2. 7% 3 .3% 
Total 2.7% 2.6% 2.2% l. 7% 1. 4% 2. 0% 
Pacific 
Urban 1.3% 1.1% 1.0% 1.1% 0. 8% 1.0% 
Rural l. 7% 2.4% 2.0% 4.5% 1. 4% 2.4% 
Total l. 6% l. 7% 1.4% 1.8% o. Ｘｩｾ＠ 1.4% 
Total 
Urban 2.0% l. 7% 1.6% 1.4% 1.0% 1.4% 
Rural 4. 8% 3.9% 3. 5% 3 .1% 2. 7% 3 . 6% 
Total 3.4% 2.8% 2.3% 1.8% 1. 2% 2.0% 
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expenditures and for 9.9% of the calorie intake. At lower income 
levels, although physical consumption is lower, a larger proportion of 
incomes is spent on cassava and contributes to caloric intake in a more 
significant way. Again in the rural Atlantic region, the lowest income 
groups spend about 7.0% of their total food expenditures on cassava and 
the root represents about 15% of their energy intake (Table 19). 
The root is consumed mostly in its fresh form, and 62.2% of it is 
producer-consumed. Cassava consumption by producers on the Atlantic 
Coast is 170 kg per capita per year (Janssen, 1986). This shows the 
cassava's role as both a staple food andan income generator for small 
producers. The percentage of the crop that is actually consumed by the 
farmer decreases with income level. At the lowest quintile, 68.2% of 
consumption takes place at the farm level. Average per capita 
consumption, according to the DANE/DRI 1981 survey, is 25.5 kg at the 
national level, 41.1 kg at the rural level, and 17. 2 kg at the urban 
level. 
In the Atlantic rural zone, at the lowest income levels, cassava is 
the second highest source of calories ( 15%) after rice (25%) but ahead 
of plantains (12%), sugar (11%), and vegetable oils (10%) . In the rural 
eastern zone and again at low income levels, cassava comes third as an 
energy source after potatoes and corn. Consumption of cassava in Bogota 
is not high in per capita terms (7.2 kg), but in any case it represents 
a sizable yearly amount (about 50,000 tons). Cassava consumed in Bogotá 
comes from Meta, Cundinamarca, and the central coffee region (northern 
Valle, Risaralda, and Caldas) . 
The abrupt and varied geography of the country, although allowing 
for the production of different, regionally adapted varieties, 
constitutes an obstacle to commercialization. The high perishability 
and high water-contents of the root as well as the cost of marketing a 
product produced on a relatively small-scale constitute important cost 
markups (Lynam and Pachico, 1982). Sharply segregated markets exist 
with ample price differentials. This is reflected by the inability of 
cassava grown on the Coast (the region with the lowest price) to enter 
the Bogota market (with the highest consumer price) although profit 
margins would adequately cover transportation costs. There is a sizable 
risk involved in entering the market. As a result, established 
intermediaries (producer and retailer) have good bargaining power . 
Econometric analysis of demand 
Both time series and cross sectional, household-budget data were 
analyzed in an effort to determine the main parameters influencing 
cassava consumption in Colombia. 
Cross sectional data. The advantage of using these data lies in 
the possibility of exploring consumption patterns at a microeconomic 
level: by regions, by income levels, by type of household, etc. An 
important issue at hand was to establish both the price and income 
responsiveness of cassava consumption at varying income levels. 
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Table 19. Caloric contribution of cassava expressed as a percentage of 
total necessary calories, by urban and rural dwellers in five 
different regions of Colombia. 
Region Quintile 
1 2 3 4 5 Total 
Atlantic 
Urban 9.8% 7 . 4% 6 . 3% 5 . 2% 3 . 0% 5 . 3% 
Rural 15.4% 16.5% 12.6% 9. 5% 9. 9% 13 . 4% 
Total 13.1% 12.7% 9 . 2% 6 . 4% 4 . 2% 8 . 5% 
Eastern 
Urban 2.9% 3.8% 2.7% 3. 3% 2.1% 3.0% 
Rural 12.9% 7 .5% 7 . 9% 4. 5% 6.5% 8.2% 
Total 10. 2% 6.3% 5.5% 3.8% 3. 9% 5.9% 
Bogotá o. 7% 0 . 8% 0.9% 0.9% 1.0% 0. 9% 
Central 
Urban l. 9% l. 5% 1.8% l. 7% l. 5% 1.6% 
Rural 7.0% 6.6% 5.3% 5.3% 4 . 0% 5.9% 
Total 4.4% 4 .1% 3.2% 2. 8% 2.0% 3.3% 
Pacific 
Urban l. 9% 1.1% 0.9% 1.0% 8 . 8% 0 .9% 
Rural 2. 6% 2.6% 2. 2% 3.6% 3. 4% 2. 7% 
Total 2.0% l. 9% 1.4% l. 6% 1. 1% 1.5% 
Total 
Urban 2.8% 2. 6% 2 .5% 2. 3% 1.5% 2. 2% 
Rural 9.2% 8.0% 7.3% 5.7% 6. 0% 7.6% 
Total 6.6% 5.5% 4.4% 3 . 2% 2.2% 4 . 1% 
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Data from the household expenditure survey of 1981 conducted by 
DANE/DRI reveals that cassava consumption is quite responsive to income 
changes, especially at the lower quintiles, where it is elastic (1.47 
and 1.23, see Table 20). More important, it is not only responsive to 
income changes but it is also quite responsive to changes in retail 
prices (Table 20). The average price elasticity for the country was 
calculated to be -0.88. The value of this parameter is similar to that 
calculated by Janssen on the Atlantic Coast (Janssen, 1986). Average 
income elasticity in Colombia is 0.20. 
Time series data. Most analysis of this type of data have 
concluded that cassava is an inferior commodity, i.e., that income 
elasticity for consumption is negative. This result is obtained by 
regressing per capita consumption (which usually decreases over time) 
against continuously rising per capita incomes. The result clearly 
contrasts with measurements arising from cross sectional data. Why 
should the two measurements be so different ? 
Our hypothesis is that a primary element causing the decrease in 
per capita cassava consumption is urbanization. This element goes 
beyond price increases. It has important repercussions on market 
structure (decreases competitiveness) and therefore on volumes traded. 
Consequently, a model of demand for cassava with independent variables 
for prices (cassava price, wheat, rice), per capita real incomes, and 
number of people in the urban zones of the country was estimated. 
The results show that cassava is quite responsive to its own price 
changes (elasticity of 0.43), to prices of other competing goods (rice 
has an elasticity of substitution of 0.09), to per capita real income 
(elasticity of 2.51) and to the proximity for urbanization (with an 
elasticity of -1.55, see Table 21). In other words, the major force 
behind the decrease in cassava consumption in 1970-85, was urbanization 
(through higher prices and restricted market access) and to a lesser 
extent the lower price of rice. Income growth, on the other hand, was a 
positive force in making the reduction less marked. 
Other uses. Presently, there are about 40 small, drying plants of 
cassava that are being used in animal feed rations. These are located 
on the northern coast and in 1986 produced about 5000 tons. 
The profitability of the plants, together with the advantageous 
position that the associations offer to members and neighbors in terms 
of employment, reduction of marketing risks, and earnings make them an 
attractive proposition, mainly to small farmers in those areas where 
there are marked dry seasons (4 months or more) . The major advantage 
lies in the concept of market integration, where members are able to 
capture margins at several places within the marketing chain. 
"In terms of other uses there is a large-scale starch plant on the 
north coast, which in 1970 manufactured a little over 1000 tons and two 
zones of small-scale, sour-starch producers in Cauca and Antioquia 
departments, producing an estimated 4600 tons, most of which went into 
the baking industry" (Lynam and Pachico, 1982). Converted f rom fresh 
cassava, starch production represents about 15,000 tons in Cauca (almost 
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Table 20. Elasticities of income and cassava price by quintile. 
Quintile 
1 
2 
3 
4 
S 
Overall 
In come 
1.47 
1.23 
0.27* 
0.64 
-0.04* 
0.20 
* Not significant at the 10% level of probability. 
Price 
- 0 . 84 
-0.92 
-0.93 
- 0 . 92 
-0.83 
-0.88 
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Table 21 . Estimated elasticities from time-series data for fresh 
cassava, Colombia, 1965- 84. 
Own price 
In come 
Urbanization 
Whea t price 
Rice price 
-0.43 
(3.09)a 
2.51 
(1.73) 
- 1.55 
(3 .14) 
NO 
0 . 09 
(2 .16) 
a. Values in parenthesis are t-statistics. 
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all of the production of that department). For the country , t he amount 
is probably around 40 ,000 tons (2 . 3% of total production) . 
"The 1970 census estimated onfarm feed ing at 504,000 t ons 
(Ministerio de ａｧ ｲｩ｣ｵｬｴｵｲ｡ｾ＠ 1979) •• ..• This represents about 8% of 
energy requirements of the small-farm swine produc tion outside the 
Andean zone . This is considered a reasonable figure given t he results 
of the survey" (Lynam and Pachico, 1982). 
Potential demand for cassava 
Cassava has the potential of play ing a fundamental role in 
supplying food requirements t o the popula tion of Colombia in t he near 
f uture. It can contribute directly t o alleviate the energy deficits of 
the population and, indirectly, to the protein deficits by entering in 
the least-cost f eed rations as a complement to other energy sources t hat 
are currently deficient in produc tion (mostly sorghum and corn) . ｬｾ ･＠
will briefly examine the carbohydrate and meat markets, in order to 
establísh the potential future demand for cassava. 
Carbohydrate foods . Cassava, a long with rice, corn, wheat, 
potatoes , and plantains represent a major component of Colombian die t s 
(Table 13) . They accounted for 45% of the total calorie intake in 1981 . 
In 198 1, food expenditures represented about one-half of total 
consumption expenditures and the six products mentioned here represent ed 
about 25 . 6% of total food expenditures (Table 22) . 
In 1960-84, rice had the highest rate of per capita consumption 
increase (at 4 .1% per year) closely fol l owed by potatoes (3 . 6%) (Table 
17) . The widespread adoption of improved varieties , now growing in 
a l mos t all of the area, became qui te significant after 1967 , when ICA 
and CIAT introduced t he variety IR8 and other dwarf varieties developed 
f or use in irrigated tropical a r eas . Today rice is the second largest 
recipient of subsidized agricultural credit in Col ombia . 
Pot a t o producti on began t o show a mar ked increase in 1972. 
Adoption of new technologies , more accessibility to s ub s idized credit, 
increased use of fertilizer, and increased stability a t the farm level 
played important roles in s timulating higher y ields and production. In 
1977 , 61 % of potato output carne f rom l abor-intens ive production (7 2% of 
the a rea) while the r emaining 39% carne from mechanized production 
(Sanint, 1983) . 
Plantains have s hown sorne r eduction i n y ields, due to t he presence 
of new diseases (sigat oka) . About 33% of t he area planted in plantain 
is monoculture and t he r es t is intercropped, mos t ly as a shadow t o 
traditional coffee planta tions . 
｜ｾ･｡ｴ＠ yields exhibited moder ate ｧｲｯｷｴｨ ｾ＠ but production decr eased 
annually by 5 . 6% in 1960- 84 , despite the pro t ection f r om t he import 
substituting policy . Per capita consumption of wheat increased at a 
rate of 1. 6% per year in 1960-84 spurred by growing import volumes. 
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Table 22. Percent share of main food items in total food expenditure in 
Colombia, 1981. 
Food item 
Beef 
Dairy products 
Sugar 
Vegetables 
Fruits 
Rice 
Oil 
Potato 
Plantain 
Eggs 
Bread 
Maize 
Beans 
Cassava 
Coffee 
Other cereals 
Fish 
Poultry 
Paste 
Green peas 
Por k 
Lentils 
Soft drinks 
Wheat 
Yam 
Other tubers 
Pulses 
Chicken peas 
Other foods 
Total 
National Average 
(%) 
16.7 
10.1 
8 . 7 
7. 1 
6.7 
6 .1 
6.0 
5.0 
5.0 
3.4 
3 . 2 
2 .6 
2. 1 
2.0 
1.5 
1.5 
1.4 
1.3 
1.2 
1.2 
0.9 
0.7 
0.7 
0.5 
0.3 
0.3 
0.3 
0.2 
3.3 
100.0 
Urban 
(%) 
17.7 
10.5 
8.0 
7 . 6 
7.5 
5.7 
6 . 1 
4.3 
3.9 
3. 5 
3.9 
2. 1 
2.0 
1.4 
1.3 
1.7 
1.4 
1.6 
1.3 
1.3 
1.1 
0.8 
0 . 8 
0.4 
0.3 
0.3 
0.2 
0.2 
3 . 2 
100. 0 
Rural 
(%) 
14.3 
9. 1 
10.4 
6.0 
4 . 8 
7. 2 
5.6 
6 . 7 
7.6 
3 . 1 
1.6 
3. 9 
2. 2 
3.7 
1.8 
1.1 
1.5 
0.8 
1.5 
1.0 
0 . 5 
0 .4 
0.4 
0.7 
0.3 
0.3 
0 . 4 
0.4 
3.1 
100.0 
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Corn for human consumption also showed decreases equal to the 
annual growth of the population. The use of corn for feed has increased 
moderately (Table 23) . Corn production is dualistic; about half of the 
area planted to corn is found in subsistence units, usually associated 
with other crops (cassava, yams, beans, etc.). Corn yields have 
remained virtually unchanged in 1960-84 although in 1974- 84 they showed 
an increase of 1.2% per year while area planted had decreased annually 
by 1% in 1960-84. 
Corn is another protected crop that has been unable to respond to the 
stimulus applied in the form of subsidized credit, research, and 
extension. Corn has one of the highest ratios of credit to value of 
production among all crops (0.19). However, imports have been 
frequently needed to meet domestic needs throughout the past 10 years . 
Rea l retail prices reflect the impressive gains in rice yields over 
the past twenty five years. Prices fell at an annual rate of -3. 47. from 
1960 to 84 . Wheat flour prices also fell considerably, reflecting 
IDEMA's policy of supplying this product at low prices to the urban 
consumer by means of imports. 
Cassava prices increased at 1.7% and even more relevant was a 
drastic increase in its relative price with respect to wheat and rice. 
The cross price elasticity of cassava consumption with respect to the 
price of rice reflects the negative impact on consumption of this root 
resulting from the lower rice prices . 
Meat consumption. Beef is the most prevalent meat in Colombian 
diets with annual consumption at 27 kg per capita, followed by poultry 
at 5.5 kg, and pork at 5.0 kg. The most dynamic of the three is the 
poultry industry; its most rapid growth occurred in 1970-78 with a 16% 
rate of increase. The recession affected this industry in 1979-85. Per 
capita poultry consumption was 1 . 33 kg in 1970. Per capita egg 
consumption went from 51 . 3 eggs in 1970 to 129 . 2 in 1984. 
Beef supply has grown at rates similar to population rates and 
therefore no significant trend in its per capita consumption has been 
observed. Per capita consumption of pork grew annually by 1.4% between 
1960 and 1984. 
The dynamism of poultry production stems from the rapid adoption of 
new technologies that have made possible drastic price cuts over the 
past 15 years . The ratio of feed to meat went from 3.3 in the sixties 
to 2.1 in the eighties (Rivas et al., in press) . An important element 
was the availability of subsidized credit which grew annually by 13.6% 
from 1974 to 1983 . Another key element was the joint development of the 
feed and oil agroindustries, even in the face of the difficulties found 
in sorghum and soycake supplies (Machado, 1986). 
Yet, because feed represents between 60% and 70% of the total costs 
in the poultry and egg industry, and feed is heavily dependent upon 
grain and oilseed production (commercial agriculture), which have been 
protected or have at least received more compensation than other crops, 
the industry has benefited from the prevailing policies. That is, the 
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Table 23. Cereal irnports ( thousands of metric t ons) and use of maize as 
feed in Colombia , 1960-85. 
Total imports 
Rice Maize 
Year (thousands of metric tons) 
1960 o.o 6.0 
1961 o.o 39.0 
1962 l. O 0.0 
1963 3 .0 0 . 0 
1964 0.0 20 . 0 
1965 0.0 -2 . 0 
1966 0.0 29.0 
1967 0. 0 32 . 0 
1968 0.0 9.0 
1969 16.0 -18.0 
1970 - 7 .6 - 6.0 
1971 -0.4 47.0 
1972 -4.5 34 . 0 
1973 -31.3 125.0 
1974 -1.9 39 .0 
1975 -115.6 -8.0 
1976 -120.4 16.0 
1977 -30.5 100.7 
1978 -0.5 66.2 
1979 -38.1 62.3 
1980 - 60.1 192.6 
1981 -33 . 3 79.6 
1982 0.0 89 . 5 
1983 - 35.3 68.7 
1984 - 40 . 4 0 . 0 
1985 - 52.3 
Wheat 
143.0 
162.0 
159.0 
169.3 
183.8 
188.1 
225 . 5 
177.6 
321.9 
192.7 
318 . 6 
348.2 
416 . 0 
358.8 
438 . 8 
326 .0 
336 . 3 
453 .0 
451.5 
507 . 6 
539 . 7 
503.2 
567.2 
599 . 6 
632 . 6 
628 .1 
Maize as 
feed 
129 . 9 
181.5 
184.2 
217 . 8 
200 . 4 
184.4 
202 . 0 
228 .9 
175.1 
206 . 4 
222 . 2 
203 .0 
206.9 
203 . 2 
215 . 3 
206 . 0 
238.3 
251 . 4 
286.3 
331.3 
269 .1 
282 . 3 
300 .9 
283 . 6 
287 . 4 
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poultry industry is linked to both agroindustry and commercial 
agriculture, where the policy incentives have been located and will 
continue as such in the future. 
In 1965-67 beef accounted for 82% of meat consumption, pork for 
12%, and poultry for 6%, while in 1982-84 beef's share was reduced to 
72%, and pork and poultry went up to 14% each, revealing an i mportant 
contribution of poultry to meat consumption which could be linked to 
cheaper relative prices. 
The feed agroindustry is dominated by three companies that control 
60% of the market. Seventy-five percent of feed goes to poultry, and 
the other 25% goes to pork, dairy, and other industries (Machado, 1986). 
Relations between the oil and cake producers, feed manufacturers 
and sorghum producers have been difficult, due to government 
intervention resulting from import license approvals and support prices 
for grains. Feed availability is a bottleneck to expanding the poultry 
industry. Policy has not favored use of sorghum, as was explained 
earlier. This is a crop whose production has not shown important yield 
advances and whose importation has been restrained . Local sorghum 
cultivation has expanded mainly in area planted with insignif icant 
reductions in unit costs. Since it makes up for almost two-thirds of 
feed input requirements, it is imperative to reduce this cost by means 
of yield increases and/or a cheaper substitute. Dry cassava has a good 
potential to be a cheap substitute (Gomez et al., 1982) . 
Projected demand for cassava 
The slow-down of Colombian food production, along with the fact 
that agriculture is locked in a high-cost scheme and that target crops 
selected to actívate agricultura! production have not responded 
adequately to the compensatory efforts implemented, indicate that the 
actual food deficits are likely to worsen into the near future unless 
important changes are incorporated in the food and fiber system. 
Basic assumptions. Using the model estimated from time series 
data, we can project cassava consumption needs into the future. From 
the basic model: 
Per Capita Consumption = Function (Prices, Income, Urbanization). 
One can assume changes in the independent variables, and calculate 
the new levels implicit in the dependent variable. For Colombia we have 
assumed a rather conservative scenario in which per capita real income 
grows at an annual rate of 1.0% from 1985 to 2000, population grows 
annually by 1.5%, and the real prices of cassava and poultry decrease 
at - 1.0% per year while other retail prices remain constant in real 
terms. 
Fresh cassava . Prospects for carbohydrate production are not 
bright should the trends observed so far in the eighties continue. Only 
potato output has shown sorne growth in these years. Rice productivity 
and supply have been stagnant for the past 6 years and its real price 
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has increased. Wheat imports have been growing rapidly while wheat 
production remains stagnant. This trend implies an improvement in 
demand for cassava in the mid-term range. 
If we assume that current marketing and production practices will 
prevail, cassava production will not be able to meet the expected 
increases in demand, and further increases in cassava's real retail 
price would result. However, there is reason to believe that the new 
storage technology for fresh cassava will have a favorable impact on 
both demand and quantities traded, especially in the urban markets . 
Important price fluctuations at the farm leve! can be observed 
throughout the country: Col $8 to Col $10/kg on the Atlantic Coast, Col 
$12 to Col $15/kg in Santander (eastern region), Col $18 to Col $25/kg 
in the coffee region (chiroza variety). These differences are magnified 
at the consumer leve!: Col $20/kg in Barranquilla (Atlantic region), Col 
$25/kg in Bucaramanga (Santander, eastern region), and Col $100/kg in 
Bogota. 
In addition wholesale prices of agricultura! goods have been 
growing faster than producer prices in Colombia. It is quite clear that 
technology expressly directed at lowering marketing costs, such as the 
storage of fresh cassava in plastic bags, can bring important benefits 
to both producers and consumers nationwide. 
It has been calculated that cassava from the Atlantic region can be 
sold in Bogota at about Col $40/kg with this technology. Corabastos 
(the central wholesale market in Bogota) presently buys at Col $60 to 
Col $70/kg, i.e., 50% higher than what would be possible with the 
adoption of the new proposed storage technology. A reduction of this 
magnitude in the price of cassava implies a 44% increase in per capita 
consumption (elasticity times price decrease or, -0."88 x-50%). For the 
case of Bogota, an increase of volumes traded of 29% and a reduction in 
waste of about 15% (from 30% today to 15% expected) are calculated. 
The most relevant point here is that consumers will pay less while 
producers will receive more (Janssen and Wheatley, 1985) by means of a 
significant reduction in waste and marketing costs, as well as the 
emergence of stronger markets. These results will be the result of a 
breaking of geographic barriers to entry due to lower perishability and 
therefore, of an increasing access from more distant production points. 
Finally, combined demand and supply effects are achieved, resulting in 
motivation for adoption of better production and marketing 
technologies. 
Therefore, the assumption of a reduction in the retail price of 
cassava rests initially on the implementation of the new storage 
technology. In this case the reduction rate in price could be much 
higher than the one proposed for this exercise. An additional 
assumption for projections is that with this technology, 
commercialization losses of cassava will be reduced from an estimated 
present leve! of 25% to 15% in the fresh market. If there is a parallel 
development in the drying industry, losses will be reduced to 5% since 
the remaining 10% which is not suitable for the fresh market due to 
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quality problems (small size or broken), and that is currently left in 
the field could be utilized by this industry. Therefore, the final 
effect on additional production requirements will be 20% less due to 
better crop usage. 
Taking the initial level of per capita consumption implied by MAG 
(44.5 kg), per capita consumption by the year 2000 will be 41 . 5 kg 
resulting from the negative impact that urbanization has on cassava 
consumption. Total consumption will go from 1683 tons to 1731 tons. 
Additional land of 7.153 thousand hectares will be required and 171 7 new 
jobs will be generated each year (Table 24). 
Dry cassava. The major requirements for the development of this 
type of industry are present now. It is likely that if some 
compensatory measures are directed to this activity (similar to the ones 
applied to grains, for example), the industry will flourish quickly. We 
have established that dried cassava is: 
Profitable at the farm level under the present price and cost 
structure of the country. If the policy bias were to be 
ameliorated, conditions would be even more favorable . 
Profitable at the feed plant level: dry cassava enters in the 
least-cost feed formulations at around 90% of the price of sorghum 
(the main substitute). 
It is attractive to the end user, since feed quality remains 
virtually unchanged. 
To estimate feed needs by the year 2000, both poultry and pork 
production are projected, using time series data . For poultry, it is 
further assumed that the same ratio of meat to egg production will be 
maintained into the future. There will also be a 10% share for other 
uses (mainly dairy). This is reasonable in view of past trends. Demand 
estimates for poultry consumption indicate that it is quite responsive 
to price and income changes (elasticities of -0.46 and 0.88 , 
respectively, see Table 25) . Also, the decreasing price of poultry has 
had a negative impact on beef consumption (cross price elasticity of 
0.66). 
Considering the same assumption on poultry price and income and 
population rates of growth in 1984- 2000 , per capita poultry consumption 
will rise from 5.0 to 6.9 kg and pork consumption will increase from 
5.3 to 5.9 kg. These are the two main users of feed . 
I n terms of feed requirements, total requirements will go from 
1579 tons in 1984 to 2786 tons in 2000 , mostly due to poultry feed 
increases. Sorghum and yellow corn requirements will be 1811 tons . 
Sorghum production will keep a strong annual growth of 4.0% per 
year. Even so, imports will increase from 42,000 tons in 1984 to 
633,000 tons in 2000 . With a 10% use of dry cassava (279 ,000 tons) in 
feed formulations, sorghum imports would be decreased to 354,000 tens--a 
savings o f US$28 million. 
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Table 24. Projections for time series model for the year 2000, 
Colombia. 
Dried cassava 
Annual rates of growth (%) 
Per capita real income 
Population 
Real retail price poultry 
Sorghum production 
Variable levels 
Population (millions) 
Per capita consumption of (kg) 
Beef 
Por k 
Poultry 
Pork meat production 
Poultry meat production 
Total feed production 
Pork feed production 
Poultry feed production 
Maize/sorghum 
Implicit use 
Imports 
Dried cassava 
Percent in feed 
Required production 
Maize/sorghum imports 
Foreign exchange earnings (US$ in millions) 
Fresh/dried cassava conversion 
Cassava yield/hectare 
Fresh cassava labor/ha 
Dried cassava labor/t 
Required fresh cassava (000 t) 
Required hectares 
New jobs created 
Fresh cassava 
Annual rates of growth (%) 
Per capita real income 
Population 
Real retail price fresh cassava 
1.0 
1.5 
-1.0 
4.0 
1984 
27.9 
27.2 
5 . 3 
5.0 
149.0 
140.9 
1,578.5 
272.1 
1,207.6 
1,026.0 
41.9 
10.0% 
1.0 
1.5 
-l. O 
2000 
35 . 5 
27.2 
5.9 
6.9 
210.1 
246.3 
2,785.9 
380.9 
2,151.7 
1,810.8 
632 . 5 
278.6 
353.9 
28 .1 
2.5 
10.0 
60 . 0 
3. 1 
523.4 
52,337.6 
16,043.4 
Cont . 
Table 24. Cont. 
Variable levels 
Population 
Per capita consumption of 
fresh cassava (kg) 
Fresh cassava production 
Commercialization losses 
Production increase 
Additional hectares for cassava 
New jobs generated 
Final balance for fresh and 
dried cassava 
Additional production for 
Fresh cassava (000) 
Required hectares 
New jobs generated 
Reduction of annual losses 
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for fresh cassava commercialization 
with new technologies (10% fresh , 
10% feed) 
1984 2000 
27.9 35.5 
44.5 41.5 
1,659.4 1,730.9 
25 .0% 15.0% 
71.5 
7,153.0 
1,716.6 
ConsumEtion 
Total Direct Dried 
595 72 523 
59 , 490 7,153 52,338 
17,760 1, 717 16,043 
---------------------------------
1984 2000 1984 2000 
(OOOt) (US$ in millions) 
331.9 346 . 2 $54.8 $57 . 1 
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Table 25. Estimates of demand elasticities for poultry from time-series 
data, Colombia. 
Own Price 
In come 
Beef Price 
Pork Price 
-0.46 
(10.45)a 
0.88 
(10.86) 
0.61 
(10.86) 
-1.14 
(5.60) 
a. Values in parenthesis are t-statistics. 
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An additional 523,000 tons of fresh cassava will be required which 
would require about 52,338 ha (at 10 tons/ha) and 16,043 new jobs would 
be generated. 
Crop losses will be substantially reduced also. Given the previous 
assumption that there will be a reduction of 10% in fresh cassava 
marketed and another 10% of the root that is presently unacceptable for 
fresh consumption and would serve as input for drying, we have an annual 
reduction in crop losses of US$57 million. 
In summary, if both markets were to be combined (fresh and dry), 
annual requirements of cassava would be 595,000 t, 59,490 ha would be 
cultivated, and 17,760 additional workers would be employed. 
Concluding Comments 
Colombia is heavily dependent upon the agricultura! sector as the 
major source of growth, employment, and foreign exchange. Sustained 
growth was possible in the sixties and more so in the seventies, until 
1978 when the country was affected by the regional recession. From 
1978, there has been a reduction in the area harvested of 500,000 ha. 
International reserves went from US$5 billion in 1978 to US$2 billion in 
1984 and increased to US$3 billion in 1986. Agricultural GDP decreased 
in per capita terms in 1978-85. 
Unemployment has worsened, malnutrition is increasing, and food 
production has not responded adequately to the growing needs. Import 
restraints contributed to keep food import at stable levels. 
The country is locked into a high cost structure resulting from the 
predominance of coffee and the adverse effects of the illegal crops in 
the sector. Overvaluation of the Colombian peso was drastically reduced 
in 1985 when a SO% rate of continuous devaluation was implemented, but 
most crops are still not competitive by international standards. 
Compensatory policies have been in effect to reduce the adverse 
effects of macroeconomic and trade policies on the sector. They have 
taken the form of price and credit policies. Commercial agriculture has 
been the target; importables such as grains, oilseeds, wheat, and milk 
and exportables such as rice and sesame. Rice, however, has had trade 
restrictions that amount to negative protection. 
These policies have ignored a vast agricultura! sector, which has 
been discriminated against by other sectors of the economy and by the 
chosen products within the sector. Special emphasis has to be placed on 
nontradeables, such as cassava which has been unable to compete for 
resources with other more-favored crops. 
Cassava consumption has been adversely affected by the rapid 
urbanization within the country. It means higher prices for the 
consumer as well as market access restrictions. During 1970 to 1984 
cassava consumption decreased the most among the carbohydrate group. 
Yields are still low (9 t/ha is the national average). The crop is 
still fundamental for small producers, poor consumers, and those living 
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in the rural areas. Producer-consumption represents a significant share 
(40.3% at national level). 
Income elasticity is quite high at low income levels (close to 
1.5). Price response has also be important: elasticities of -0.88 from 
cross sectional data (long-term elasticity) and -0.43 from time series 
(shorter-term elasticity) were estimated. There has been substitution 
away from rice in the period analyzed (1970-1984). 
In the meat sector, there has been strong growth of the poultry and 
egg industry at the expense of beef consumption. The relative price of 
chicken has decreased considerably with respect to prices of pork and 
beef. Income elasticity and price elasticities for poultry were found 
to be significant and important in determining the rapid growth of its 
consumption. This growth brought high demand pressures to the feed 
industry and therefore to commercial feed inputs such as sorghum (Table 26) 
and oilseed cakes. These crops have been unable to meet the challenge, 
constituting a bottleneck for a more rapid development of the industry, 
in the face of the import restraint policies enforced. 
There is a high and growing demand for fresh cassava but unless 
marketing constraints are reduced (by implementing the new storage 
technology developed by International Development Research Centre )( ｾ＠
(IDRC)-CIAT) real retail prices will keep rising, marketing margins will 
remain high, and market access will be quite restricted. Consequently, 
there will be little or no incentive to adopt technologies more 
demanding of input usage. It is imperative to make improvements in the 
commercialization of cassava to meet the growing needs of the 
population. 
Dry cassava production (Table 27) is just starting on commercial 
scales and it is proving to be profitable for farmers involved as well 
as to feed manufacturers and end users. In terms of domestic resource 
cost, it is more effective than growing sorghum. Therefore, dry cassava 
has an important role to play in filling the gap left by sorghum 
production and in filling the needs of one of the most dynamic 
industries in the country, namely the feed industry . 
Given cassava's ability to grow on marginal lands, its intensive 
use of labor and its unexploited yield potential, cassava appears as a 
strong candidate to reduce the important calorie and protein deficits of 
the Colombian population, to generate employment and increase income 
levels among small farmers, and to save foreign exchange by substituting 
for imported foods. 
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Table 26. Economic parameters of sorghum production on the Atlantic Coast region of 
Colombia, 1984. 
Investments per hectare 
Tractor + equipment 
Combine 
Spraying airplane 
Nominal price 
(US$) 
347 
119 
25 
Correction 
factor 
0.83 
0 . 82 
0.65 
Production costs per hectare 
Land 
Land preparation 
Seeds 
Pre-emergent herbicide 
Application 
Insecticides 
Application 
Fertilizer 
Application 
Harvest 
Loading 
Transport 
Second collection 
Other harvest costs 
Technical assistance 
Plot management and 
control 
Other costs 
Costs of first harvest 
Units needed Nominal price / unit 
(US$) 
1 
1 
15 kg 
3 liters 
2 . 2 hours 
3 flights 
5 flights 
100 kg 
l. 2 hours 
33 . 6 sacks 
1 
1 
2 persons 
1 person 
4 mandays 
75 
77 
1.69 
4 
4.2 
7 
7.5 
0.35 
3.3 
1.5 
4.35 
5.3 
4 . 2 
1.67 
8 . 3 
4.2 
10.8 
Corrected price Economic 
(US$) life time (years) 
288 
98 
16 
Correction 
factor 
1.0 
0.57 
1.0 
0 . 74 
0.57 
0 . 59 
0.75 
0 . 83 
0.57 
0 . 57 
0.75 
0.57 
0.75 
1 
0.90 
0 . 80 
1.0 
10 
10 
10 
Corrected 
price (US$) 
75 
44 
75 
9 
5 
12 
17 
29 
2 
29 
3 
3 
6 
2 
8 
13 
11 
302 
Cont. 
Table 26. Cont. 
Mowing and burning 
Fertilizer 
Application 
Insecticides 
Application 
Technical assistance 
an control 
Harvest 
Other harvest costs 
Transport 
Benefits from cattle 
grazing 
Cost of ratoon 
Administration costs 
Transport to mill 
Total costs 
Yield: 
Cash flow per hectare 
I nvestments 
Costs of extension 
service 
Production costs 
Foreign exchange 
saved 
Cash flow 
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Units needed Nominal price/unit 
(US$) 
1 8.75 
60 kg 0 . 35 
1 hour 3 .3 
2 flights 7 
2 flights 7.5 
2 mandays 4.2 
11.2 sacks 1.5 
5.8 
1 hour 4.9 
-4. 2 
10% of national 
costs 
2 . 8 tons 8 . 3 
2800 kg 
Year 
o 1 2 3 
-201 - 201 
-8 -4 
-109 -436 -436 - 436 
448 448 448 
-318 -1 93 12 12 
Correction 
factor 
4 
- 436 
448 
15 
0.80 
0.83 
0 . 57 
0.59 
0.75 
0.80 
0.57 
0.90 
0.57 
1.0 
0.90 
1.00 
5 
-436 
448 
12 
Corrected 
price (US$) 
6 
-32 7 
448 
115 
7 
17 
2 
8 
11 
7 
10 
5 
3 
- 4 
66 
45 
23 
436 
Residual 
val u e 
161 
8 
169 
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Table 27 . Economic parameters of dried cassava production using facilities with 1500 
m
2 
on t he Atlantic Coast r egion of Col ombia, 1984 . 
Investments per plant: 
Nominal Correction Corrected Economic life-
price (US$) factor price (US$) time (years) 
Concrete drying floor 6562 0.84 5512 20 
Warehouse 1650 0 . 84 1386 20 
Fence 93 0 . 89 83 5 
Cover fo r chipper 75 0 . 87 65 15 
Chipper 626 0 . 9 563 10 
Mo t or 1187 0 . 7 831 5 
S cale 188 0 . 66 124 10 
Wheelbarrows 225 l. O 225 5 
Spades 56 1.0 56 5 
Rakes 38 l. O 38 2 
Gatherers 38 1.0 38 2 
Sacks 750 1.0 750 2 
Plastic Cover 938 1.0 938 4 
Unforeseen 5% of investments 530 8 
Working capital 5062 
Total investments 16201 
Cassava production: 
Tractor + equipment 15263 0 . 83 12668 10 
Production cost s of the cassava/maize intercropping system per hectare: 
Units Nominal Correction Corrected price 
needed price (US$) factor (US$) 
Machinery 
Plowing 2 . 5 17. 5 0.57 25 
Disking 1.0 17 . 5 0 . 57 10 
Furrowing 10 . 0 17.5 0 . 57 10 
Internal transpor t 1.5 14.0 0.57 12 
Cont . 
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Table 27. Cont. 
Units Nominal Correction Corrected price 
needed price (US$) factor (US$) 
Labor 
Seed preparation 1 4.2 l. O 4 
Planting cassava 6 4.2 1.0 25 
Planting maize 2 4.2 l. O 8 
Chemical weed control 2 4.2 1.0 8 
Manual \veed control 35 4.2 0.72 105 
Pest control 2 4.2 0.8 7 
Cassava harvesting 20.7 4.2 0.54 47 
Maíz e harvesting 6 4.2 0.75 19 
Inputs 
Maíz e seed 10 kg 0.18 1.0 2 
Insecticides 1 treatment 11.75 0.59 7 
Herbicides 1 treatment 16.67 0.74 12 
Land 1 ha 75 l. O 75 
Administration costs 10% of national 
costs 10 
Benefits from cattle 
grazing -4.2 -4 
Total costs 405 
Cassava yield : 10345 kg/ha 
Maize yield : 1000 kg/ha 
Processing costs per facility: 
Price/unit Correction Corrected 
Units needed (US$) factor price (US$) 
Fixed costs 
Maintenance 423 l. O 423 
Administration 1500 0.75 1125 
Land-rent 42 1.0 42 
Cont. 
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Table 27. Cont. 
Price/unit Correction Corrected 
Units needed (US$) factor :erice (US$) 
Variable costs 
Labor 1008 mandays 4.2 0.5 2100 
Fuel 1008 liters 0.125 2. 0 252 
Transport 403 tons 12 1.0 4838 
Other costs 1008 tons 0.67 1.0 672 
Total processing costs 9452 
Cash flow per plant : 
Year Residual 
o 1 2 3 4 S 6 value 
Investments in drying 
plant -5569 -5569 -825 -1763 -1196 7113 
Working capital -2531 -2531 5062 
Operation costs -9452 -9452 -9452 -9452 -9452 
Investments in 
cassava production -6334 -6334 5067 
Production costs -13139 -39417 -39417 -39417 -39417 -26278 
Institutional 
investments - 7500 -5625 9469 
Foreign exchange 
saved with maize 
(corrected for 
transport costs) 15947 15947 15947 15947 15947 15947 
Foreign exchange 
saved with cassava 55709 55709 55709 55709 55709 55709 
Cash flow -35074 2727 22787 21962 22787 21024 347 10 26712 
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